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[0008] 

[MEANS TO SOLVE THE PROBLEMS] 

The above-cited problems are solved by providing a ceramic 
layer between a macro-molecular plastic substrate and a 
polycrystalline metal under-layer because this ceramic layer 
blocks the water vapor and gaseous ingredients of low molecular 
weight of the plastic released from the macro-molecular plastic 
substrate . For the purpose of gas blocking, a metal under- layer 
may be used. However, when a metallic coating is used, erosion 
tends to be accelerated by a galvanic effect. In addition, 
from the viewpoint of mechanical strength, ceramic is harder 
than metal. Accordingly, ceramics are more preferred. Such 
a ceramic layer preferably consists of a dense amorphous matter 
or, in particular, the aggregate of minute crystal grains with 
an average grain diameter not exceeding 50 A, in order not to 
disturb the crystalline orientation of the polycrystalline 
metal layer which is to be grown thereon subsequently and in 
order to enhance the blocking capability against the gases from 
the macro-molecular plastic substrate. With average grain 
diameters larger than 50 A, part of the polycrystalline metal 
tends to grow following the crystal grains of the ceramic layer 
at the initial growth stage of the polycrystalline metal 
under-layer whereby a fraction of the initially grown portion 
in the polycrystalline metal under-layer becomes fine grains 



causing the entire crystal orientation to be disturbed. 
[0011] 

As the material for the ceramic layer, those capable of 
forming a dense film structure are preferred including oxide-, 
nitride and carbide-based ceramics. Specifically, with 
reference to the periodic table, the oxides, nitrides and 
carbides of the metals or semi-conductors belonging to the third 
to sixth periods and group 2A to 4B are preferred. And more 
specifically, SiO x , SiN x , SiC x , SiO x N y C z , A1N X , SiAl x N y , A10 x , 
SiAl x O y , SiAl x O y N z , SiAl x 0 y N 2 C w , TiO x , TiN x , TiC x , ZrO x , ZrN x , ZrC x , 
HfO x , HfN x , HfC x , VO x , VN X , VC X , TaO x , TaN x , TaC x , WO x , WC X , WN X , 
ZrY x O y , ScO x , CrO x , etc. are included. These compounds can be 
fabricated into the form of thin film by sputtering. 
[0012] 

The polycrystalline metal under-layer to be provided on 
the ceramic layer can be made of Cr, Cr alloys in which a trace 
of Ta, Ti, W, Zr, Hf, Nb, or V is incorporated, Ti, Ta, Sc, 
V, Zr, Y, etc. Magnetic layers that can be used in the present 
invention may be made of NiFe, CoNi, CoNiPt, CoPt, CoPtCr, CoCr, 
CoCrTa, CoCrTaCr, CoCrPtSi, CoV, CoMn, CoRe, and other Co-based 
alloys, andmay alsobe complexmagnetic layers comprising Co-CoO, 
Co-CoN, and Ni-NiC, etc. 

These magnetic films can also be prepared by vacuum 
film-forming processes such as sputtering, vacuum deposition, 
etc. with ease. Further thereon, a layer comprising C, SiO x , 



ZrO x , or an oxidized layer of a Co-based alloy may be provided 
as a durable protective layer resistant to the abrasion with 
a magnetic head. And, on such a protective layer, a lubricating 
layer made of a perf luoroalkyl polyether, a phosphoric acid 
extreme pressure agent, an alcohol having a straight-chain alkyl 
group, the metal soap thereof, an ether, etc. may be further 
provided. 
[0013] 

The resin used for the substrate includes polycarbonate, 
amorphous polyolefin, polyimide, polyamide, polyacidimide, 
poly (ethylene terephthalate) , poly (ethylene naphthalate) , an 
acrylic resin, etc. 



